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WIRE CONNECTOR WITH EXTENSION 


Background of the Invention 

This invention relates to wire connectors and is particularly concerned with a 
connector that can electrically connect two or more wires to a common terminus of a separate, 
external device. Connectors of this general description are shown in U.S. Patents 5,975,939 and 
^ 5,53 1,61 8. These two patents disclose a twist-on coimector having a housing with a metaUic 
spring therein for engaging the exposed conductors of two or more wires inserted into the 
housing. The spring is locked to the housing. The housing and spring combination is twisted 
onto the ends of the conductors of the wires being joined. The twisting action causes the spring 
to bite into the conductors and retain the housing on the conductors. A terminal blade in 
electrical contact with the spring protrudes through the housing to make the blade available for 
connection to an external common terminus. Thus, the wires joined in the twist-on housing are 
connectable to the common terminus. 

There may be instances where it is not desirable to use the twist-on coimector 
of the prior art. Installations that require the connector housing to be first attached to the 
common terminus of the extemal device and then connected to the wires caimot use a twist-on , 
connector. This is because the twisting action needed to lock the prior art connector to the wires 
cannot be done if the connector's temmial blade is aheady fixed to the extemal device. Also, the 
prior art connector works only with stripped wires, which may not always be convenient. 
Furthermore, twist-on connectors have inherent limits in the mmiber of wires they can accommo- 
date. The present invention provides connector constructions that overcome these situations. 


Summary of the Invention 
The present invention is a wire connector having a conductive clip with 
fingers inside an insulative housing. A conductive extension is in permanent engagement with 
the clip and extends out of the housing where it is connectable to a terminus of an extemal 
device. The extension may be in the form of a temiinal blade or a pigtail. The clip fingers 
engage the conductors of wires inserted into the housing to provide both mechanical and 
electrical connection. The fingers may be arranged for push-in connection to the stripped ends of 
incoming wires or for insulation displacement connection to unstripped v^res. 

Brief Description of the Drawings 
Fig. 1 is a perspective view of a connector according to the present invention 
having an insulation displacement type clip and housing. 

Fig. 2 is a firont elevation view of the connector of Fig. 1. 
Fig. 3 is a section taken along line 3-3 of Fig. 2. 

Fig. 4 is a section similar to Fig. 3 showing an altemate embodiment having a 

pigtail extension. 

Fig. 5 is a plan view of a further altemate embodiment having a push-in type 

clip and housing. 

Fig. 6 is a section, on an enlarged scale, taken along line 6-6 of Fig. 5. 


Detailed Description of the Invention 
Figs. 1-3 illustrate one form of the wire connector of the present invention. 
This version is an insulation displacement connector 10 having a two-part housing. The housing 
includes a base portion 12 and a cap portion 14. The cap is preferably attached to the base by a 
flexible hinge. The base has a generally planar, rectangular platform with spaced reinforcing ribs 
16. Four upstanding prongs 18 are located near the comers of the platform. The prongs have 
hooks 20 (Fig. 3) formed at their upper ends for engaging the cap 14 to hold it on the connector. 
The base 12 also has arcuate cradles 22 along a front edge and a rear wall 26 along a back edge! 
The cradles partially define openings through which incoming wires may extend into the interior 
of the housing. 

The base 12 mounts an electrically conductive clip shown generally at 24. 
The clip is retained between the cradles 22 and the rear wall 26. The lateral edges of the clip 
may be heat staked or sonic welded to the base 12 by a post 27. The clip in this embodiment is a 
copper element that is generally U-shaped in end elevation (i.e., as seen in Fig. 3). The clip 24 
has a bail in contact with the base 12, an upstanding front leg adjacent the cradles 22 and an 
upstanding rear leg adjacent the rear wall 26. In this embodiment the front leg is divided into 
separate tines 28A, 28B and 30A, 30B. The tines are separated by slots 32. The rear leg is 
similarly divided into four tines, only one of which is visible (at 28D in Fig. 3) because the rear^ 
leg tines are directly behind or aUgned with the front leg tines, as seen in Fig. 2. As with the 
front leg tines, the rear leg tines define slots which are aligned with the slots 32 of the front leg 
tines. Collectively the tines 28 define a set of retaining fingers which engage an individual 
incoming conductor to hold the conductor fixed in the housing. Tines 30 act similarly on a 


second conductor. Further details of a conductive clip similar to clip 24 are shown and described 
in U.S. Patent Application Serial No. 09/272,530, filed on March 22, 1999 and assigned to the 
present assignee, the disclosure of which is incorporated herein by reference. 

Looking now at the cap 14, it has a generally five-sided enclosure defined by 
side walls 34 and an end wall 36. The walls define a cavity which will receive the prongs 1 8 and 
the clip 24 when the cap is closed on the base 12. The fi'ont wall 34 of the cap has two arcuate . 
apertures 38 with slotted thin webs 40 partially spanning the apertures. The apertures 38 are 
aligned with the cradles 22. Together the apertures 38 and cradles 22 define openings that permit 
incoming wires to extend into the cavity of the housing. The xmderside of the cap end wall has a 
ledge 42 across the central portion thereof 

Extending out the back of the housing is a conductive extension or terminal 
44. In this embodiment the extension is in the form of a fork. The extension is electrically 
engaged with the clip 24 by soldering, braising, welding or crimping. Alternately the extension 
could be formed integrally with the rest of the clip 24. It will be understood that the extension or 
terminal configuration could be other than a fork and include a ring or disconnect (male or 
female) type terminal. 

The use, operation and fimction of the connector of Figs. 1-3 are as follows. 
To connect two wires, a user places the wires over the top of the firont and rear clip legs, aligned 
with the slots 32. Then the cap 14 is placed over the prongs 18 and pressed downwardly toward 
the base 12. In so doing, the ledge 42 drives the wires down into the slots between the retainer 
fingers 28 and 30. The finger tines cut through the insulation layer and engage the conductors 
xmdemeath the insulation. The webs 40 will flex aroxmd the exterior of the insulation to help 


prevent entry of dirt or debris. When the cap 14 is fully driven home, the hooks 20 on the prongs 
1 8 will engage the cap and prevent its removal The user may then connect the housing to an 
external apparatus (not shown) by placing the fork 44 aroimd a suitable terminus, such as a screw 
or lug. The two conductors are then joined to that external device's terminus. 

Fig. 4 shows an altemate version 46 of the connector. This connector is also 
an insulation displacement type connector having a housing that is identical to the housing 
shown in Figs. 1-3 and, thus, its description will not be repeated. An electrically conductive clip 
is disposed within the housing. This clip is also the same as in Figs. 1-3. Fig. 4 differs from the 
previous embodiment in that its electrical extension is a pigtail 48, The pigtail is simply a 
conductor surrounded by an insulating jacket. The conductor is electrically connected to the clip 
24 by any of the methods described above. The use and operation of the connector of Fig. 4 is 
the same as previously described with the exception that the pigtail 48 will be connected to an 
extemal device's terminus by some means appropriate for a wire instead of a blade. 

A further altemate embodiment of the present invention is shown in Figs. 5 
and 6. This connector 50 has a housing 52 having an open end which is normally filled by a plug 
54, Extending from the other end of the housing is a conductive extension 56, In this embodi- 
ment, the extension is a fork although any of the previously described extensions could be used. 
A pigtail wire could also be used. 

Details of the connector 50 are shown in Fig. 6. The housing 52 has a top wall 
58, a bottom wall 60 an end wall 62 and two side walls, one of which is seen at 64, Together 
these walls define a cavity as indicated at 66. The left end of the housing as seen in Fig. 6 is 
open but normally filled by the plug 54. The plug has top and bottom tabs 68 that engage slots in 


the top and bottom walls 58, 60 to hold the plug in the housing. The plug also has a pair of 
conductor openings, one of which is shown at 70. Inside the cavity is an electrically conductive 
chp 72. In this embodiment, the clip is formed of two metal pieces. A first piece has first and 
second retaining fingers, one of which is seen at 74, The retaining finger is flexibly connected to 
an upper portion 76 which in turn adjoins a vertical portion 78. The second piece of the 
conductive clip includes a fi*ont section 80 and a base section 82 with a seat 84 formed therein. 
The seat 84 helps stabiUze a conductor inserted into the housing. The firont section 80 has a 
small turned over comer 86 which engages the upper portion 76 of the first clip piece. Similarly, 
vertical portion 78 has a foot 88 that engages the base section 82. The front section 80 has a pair 
of openings 90 for receiving conductors. 

A conductive extension 56 is in electrical engagement with the clip 72. This 
may be accomplished with any of the methods described above. Altematively, the extension 
could be a pigtail whose conductor may be compressed between the base section 82, foot 88 and 
the bottom housing wall 60. It will be understood that there are at least two fingers 74 associated 
with each clip 72. An alternate arrangement of a push-in clip is shown in U.S. Patent 4,824,395, 
the disclosure of which is incorporated herein by reference. 

The use and operation of the connector 50 are as follows. Incoming wires 
have a conductor 92 and an insulating jacket 94. The ends of the insulation must be stripped to 
expose the conductor 92 at the end of the wire. Then each wire is inserted into the housing 
through opening 70 in the plug 54 and the opening 90 in the conductive clip 72. As the 
conductor enters through opening 90, it engages the finger 74, flexing it upwardly (as seen in 
Fig. 6). The finger 74 presses against the conductor making electrical connection. The resiliency 


of the finger also causes it to press against the conductor 92 and resist any release or pulling out 
of the wire. Two wires are inserted in this fashion. The connector 50 can then be attached to an 
external electrical apparatus (not shown) by appropriate and conventional use of the extension 
56. 

It will be noted that the coimector of Figs. 1-4 requires no preparation of the 
wires being connected, other than cutting them to the appropriate length. The connector of Figs. 
5 and 6 requires the additional step of stripping the ends of the conductors. In each instance, 
however, no twisting of the conductors is needed. A user simply closes the cap in the insulation 
displacement version or inserts the wires in the push-in version. The connectors are then ready 
for attachment to an extemal device. It will be further noted that with any of the embodiments of 
the mvention the order in which attachments are made could be reversed fi-om that described 
above. That is, the housing could be first attached to the terminus of an extemal device and then 
the wires could be inserted into the housing. 

While a preferred form of the invention has been shown and described, it will 
be realized that alterations and modifications may be made thereto without departing fi-om the 
scope of the following claims. While the connectors are generally described above as accommo- 
dating two wires, other numbers of wires could be involved.. For example, three or more wires 
could be connected by enlarging the housing and providing a clip with three or more fingers for 
receiving those wires. 


